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Background  and  purpose:  Early  diagnosis  of  acute  myocardial  infarction  is  based  on  12-lead  electro-
cardiography  (ECG),  however  this  interpretation  could  be  difﬁcult  in patients  with  ventricular-paced
rhythm.
Subject:  We  describe  the  clinical  case  of  a 44-year-old  man  already  implanted  with  a dual-chamber  closed
loop  stimulation  (CLS)  pacemaker  (PM)  and  admitted  to our department  with  an  ECG  showing  ST elevation
in  the inferior  leads.  All  examinations  were  negative  and  showed  no  abnormalities.  After  CLS-PM  wasyocardial infarction
T-segment elevation
reprogrammed  in order  to allow  the  appearance  of  spontaneous  atrioventricular  conduction,  we found
a  complete  normalization  of  ST  segment.
Conclusion: After  a careful  analysis  of  admission  ECG,  ST  elevation  was interpreted  as  ventricular  fusion
due  to  the  presence  of a ventricular  pacing  artifact  and  the  QRS  complex  being  a  hybrid  of spontaneous
and  totally  paced  beats.  Intermittent  ST elevation,  evident  only  during  ventricular  fusion  should  suggest
secondary  ventricular  repolarization  and  not  myocardial  injury.
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12-Lead surface electrocardiography (ECG) is considered as one
f the most important diagnostic tools for the early diagnosis of
n acute myocardial infarction (AMI); however, the electrocardio-
raphic diagnosis of AMI  and ischemia in ventricular-paced rhythm
s challenging because stimuli may  obscure the initial forces and
ause a pseudo Q wave and false ST segment current of injury;
esides the presence of ventricular fusion beats may  cause a pseu-
oinfarction pattern (qR/Qr complexes or notching in the upstroke
f the S wave) [1].
ase  report
A  44-year-old male with dyslipidemia and no other cardiovas-
ular risk factors was referred to our department with recurrent
pisodes of palpitations. In 2005, the patient had been implanted
ith a dual-chamber closed loop stimulation (CLS) pacemaker (Pro-
os, Biotronik GmbH & Co., Berlin, Germany) after experiencing
ultiple episodes of vasovagal syncope with prolonged asystole
evealed by an internal loop recorder (MedtronicTM Reveal Plus
526, Minneapolis, MN,  USA). The pacemaker was  programmed in
∗ Corresponding author. Tel.: +39 321 3733294; fax: +39 321 3733407.
E-mail address: miriam.bortnik@libero.it (M.  Bortnik).
878-5409/$ – see front matter © 2012 Japanese College of Cardiology. Published by Else
ttp://dx.doi.org/10.1016/j.jccase.2012.06.009DDD-CLS with a lower rate of 60 beats per minute and dynamic
atrioventricular delay. During the following years, the patient was
asymptomatic and scheduled device follow-up did not show any
abnormalities.
On admission, ECG showed ST elevation in the inferior leads
(Fig. 1). Physical examination was normal, his blood pressure
was 120/75 mmHg, normal cardiac rhythm, and body mass
index 24.26 kg/m2. His cardiac biomarkers were normal: troponin
0.02 ng/mL and creatine kinase 69 U/L; furthermore, the patient
denied chest pain.
Transthoracic echocardiography showed preserved left ven-
tricular function, left ventricular (LV) ejection fraction was  58%
(LV end-diastolic volume 63.74 cm3/m2; LV end-systolic volume
26.95 cm3/m2), without signiﬁcant valvular pathology, and absence
of major lack of wall motion. The pacemaker was reprogrammed in
order to allow the appearance of spontaneous atrioventricular con-
duction and complete regression of ST segment abnormalities was
noted (Fig. 2). Careful analysis of admission ECG revealed atrioven-
tricular synchronous pacing at a rate of 75 bpm, pseudo Q waves,
ST elevation in D2-D3-aVF; ST elevation in the inferior leads was
interpreted to be related to ventricular fusion due to the presence of
a ventricular pacing artifact and the QRS complex being a hybrid of
spontaneous (Fig. 2) and totally paced beats (Fig. 3). After atrioven-
tricular delay reprogramming, ECG showed spontaneous rhythm
without any repolarization abnormalities; the patient was  asymp-
tomatic and did not present any more ST elevation at follow-up.
vier Ltd. All rights reserved.
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Fig. 1. On admission 12-lead electrocardiogram shows atrioventricular synchronous pacing with fusion beats related to spontaneous atrioventricular conduction, small
ventricular artifacts followed by pseudo-Q waves, and ST elevation in the inferior leads.
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In 1996, Sgarbossa et al. [2] reported that three ECG signs
n patients with endocardial right ventricular pacing were
ost indicative of AMI: ST-segment elevation ≥ 5 mm in leads
ith predominantly negative QRS complexes; ST-segment eleva-
ion ≥ 1 mm in the presence of a positive QRS complexes; and
T-segment depression ≥ 1 mm in lead V1, V2, or V3. But in this
nalysis, patients with spontaneous rhythm and/or fusion beats
ere not included.
Besides  AMI  and ventricular paced rhythm, ST-segment eleva-
ion may  be determined by various abnormalities such as acute
ericarditis, bundle branch block, benign early repolarization, Bru-
ada syndrome, acute myocarditis, hypothermia, hyperkalemia,
yocardial contusion, and pre-excitation syndromes [3].
In  patients with right ventricular paced rhythm, Brady [3]
eported that leads with QS complexes demonstrate ST-segment
levation with an upright T wave; this ST-segment elevation is seen
n leads II, III, and aVF as well as leads V1–V6, depending on thection appeared with complete regression of ST segment abnormalities.
positioning  of the ventricular lead. Leads with a large monophasic
R wave demonstrated ST-segment elevation with T wave inversion.
All these criteria were met  in our patient’s fully paced ECG.
The  most confounding aspect of our case is the ECG recorded
during ventricular fusion beats; apart from the presence of incon-
spicuous bipolar pacing artifacts, ST-segment elevation preceded
by a pseudo Q wave in inferior leads could really suggest an inferior
myocardial infarction. In our patient the normal values of cardiac
biomarkers, the absence of wall motion abnormalities and of ECG
alterations during spontaneous rhythm allowed the exclusion of
the diagnosis of inferior AMI. In the literature we found only one
case that has already been reported [4]; our case further conﬁrms
the difﬁculties of ECG interpretation during ventricular pacing and
treating patients.Conclusion
Ventricular pacing may not only mask acute ST-T changes due
to myocardial injury, but can also mimic AMI. Intermittent ST
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[Fig. 3. Surface electrocardiogram during ve
levation, evident only during ventricular fusion should suggest
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